Signaling via CD7 molecules on human NK cells. Induction of tyrosine phosphorylation and beta 1 integrin-mediated adhesion to fibronectin.
We have previously reported that CD7 expressed on resting human NK cells is a signal-transducing molecule, which upon ligation with mAb induces a rapid increase in cytoplasmic free calcium, secretion of IFN-gamma, and augmented NK activity against K562 targets. We now demonstrate that Ab-mediated clustering of CD7 molecules on NK cells results in enhanced phosphorylation on tyrosine residues of intracellular proteins of 60, 70, 80, 97, and 120 kDa. In the presence of genistein, a specific inhibitor of protein tyrosine kinase, the enhanced level of tyrosine phosphorylation was blocked, indicating that CD7 may induce signaling via activation of tyrosine kinases. Cross-linking of CD7 or CD16 molecules with primary and secondary Abs, as well as stimulation of NK cells with phorbol ester (PMA) or with calcium ionophore A23187 also induced beta 1 integrin-mediated adhesion of these cells to fibronectin (FN)-coated plastic surfaces. In contrast, cross-linking of CD2 expressed on the surface of NK cells had no significant effect on NK cell adhesion to FN. This adhesion was not associated with up-regulation of expression of alpha 4 beta 1 or alpha 5 beta 1 FN receptors on NK cells, but it required an intact cytoskeleton. The CD7-induced adhesion to FN was mediated by alpha 4 beta 1 and alpha 5 beta 1 integrins, as it was partially blocked by FN connective segment-1 peptide (EILDVPST), the alpha 4 beta 1-binding domain, as well as by RGD-containing peptides, the alpha 5 beta 1-binding domain, but not by EILEVPST or RGE control peptides. NK cell binding to FN was also partially inhibited by mAb to alpha 4, alpha 5, and beta 1 integrins. The mechanism by which cross-linking of CD7 or CD16 on NK cells induced adhesion to FN appeared to involve both protein tyrosine kinase and protein kinase C, because this adhesion was blocked in the presence of either genistein or a protein kinase C inhibitor, staurosporin. Our data demonstrate that signals transduced via triggering of either CD7 or CD16 molecules are involved in the regulation of the functional activity of beta 1 integrins on NK cells.